SUMMARY The recovery of upper respiratory tract bacteria on laboratory media from a variety of swabs and swab-transport media kits was examined. Organisms studied included strains of Streptococcus pyogenes, Streptococcus pneumoniae, Staphylococcus aureus, Neisseria meningitidis and Haemophilus influenzae. Although a wide range of results was obtained with regard to variables such as the type of swab or swab-transport media kit used, the time of plating, the temperature of storage of swabs and swab-transport media kits, and the nature of the suspension of the organisms, it was generally noted that recovery of organisms was better from swabs held in their plastic containers prior to plating than from swabs held in transport medium.
It has been known for some time that swabs can produce varying and occasionally misleading results when used for diagnostic purposes, particularly in epidemiological surveys. In assessment of carrier rates in epidemiological studies-for example, carriage of beta-haemolytic streptococci in the throat, it is known that swabs may produce negative results even when there are organisms in situ.
In former years, various factors made it necessary to interpret results from swabs with a degree of caution. Pollock' reported that cotton-wool contained unsaturated fatty acids that had an antibacterial action and Mair and McSwiggan2 stated that swabs sterilised by gamma radiation were bactericidal. Over the years, other factors relating to swabs have been recognised as being inimical to bacterial survival-namely desiccation in transit, the presence or absence of moisture3 and the type of swab used.4 5 Various suggestions have been put forward to minimise the uncertainties of results from swabs, and these include dipping the cotton in serum,3 or albumen,4 using material other than cotton-wool, such as dacron6 or calcium alginate,7 on the swab tips, or using transport media (TM) into which swabs are placed in transit to the laboratory. [8] [9] [10] Recent studies have examined the survival of potential upper respiratory tract pathogens on cotton-wool swabs ;11 plain, buffered cotton-wool swabs and albumen-coated cotton-wool swabs were Accepted for publication 30 June 1981 tested for the survival of Streptococcus pneumoniae, Staphylococcus aureus, Haemophilus influenzae, corynebacteria and Escherichia coli. Both types of swab performed equally well. Other studies have evaluated bacteriological swabs in TM in the recovery of group B streptococci. These studies showed that fewer organisms were recovered from swabs held in TM than from those held in their plastic containers. '2 In the light of these findings it was decided to evaluate the various swabs and swab-TM kits available commercially in the United Kingdom for the recovery of potentially pathogenic bacteria that inhabit the upper respiratory tract. In addition to the use of commercial varieties, three swab-TM kits prepared in the local laboratory were tested.
Material and methods

SWABS
These were held either in their plastic containers or in TM. Four commercial varieties held in their containers were examined. These included plain, buffered, absorbent cotton-wool; albumen-coated cotton-wool; charcoal-coated cotton-wool; and dacron. 
3 (14) 0 ( (Table 3 ) and dacron in charcoal Amies' and cotton-wool in Stuart's gave the highest recovery rates of the TM series.
Recovery of N meningitidis was generally poor, both from swabs held in TM and those held in plastic containers (Table 4 ) and a similar picture was obtained with H influenizae (Table 5 ).
Discussion
It is not possible to reproduce results and figures totally accurately and faithfully in studies with swabs because of variables such as the size of the swab head, the distribution of the inoculum on the swab, the method of plating out in the laboratory, and the strains of bacteria used in the tests. Technique of swabbing in vivo will also influence the numbers of organisms on swabs.13 Nevertheless, certain trends are apparent and generalisations can therefore be made. For example, it has been shown that there is a consistent loss of around 90 % of the inoculum even when swabs are plated out immediately on to media.514 The present study confirms such findings; all five different genera of bacteria exhibited much the same degree of loss when plated out.
Swabs held in their plastic containers behaved similarly in most cases, though dacron swabs were more effective in the recovery of N meningitidis. Fewer bacteria were recovered from swabs held in TM than from those held in plastic containers, the exception being dacron in charcoal Amies'. No swab or swab-TM kit sustained a satisfactory number of Haemophilus or Neisseria. This could be accounted for by fragility of the strains tested.
In most cases, strains processed in saliva showed a greater degree of recovery than those suspended in saline. Swabs held in their plastic containers containing a saliva suspension of organisms produced higher counts than those suspended in saline 
Cotton-wool in charcoal Amies' 
Cotton-wool in Stuart's 0 (0) 
